Role of apoptosis in the closure of neonatal ductus arteriosus.
Apoptosis regulates the remodeling of tissue during embryonic development by eliminating unwanted cells and structures. The present study investigated smooth muscle cell (SMC) proliferation and apoptosis in the neonatal ductus arteriosus (DA) during closure. In the DA of 39 swine neonates and 5 autopsy human neonates, apoptosis was detected using in situ end-labeling and electron microscopy, and proliferation was evaluated using proliferating cell nuclear antigen. In swine, apoptosis of SMC was first observed at 24h after birth. After 48h, both apoptosis and proliferation quickly increased and became most prominent at 3 days, mainly in the intima and inner media. From 5 days, both apoptosis and proliferation quickly disappeared, and were present to a minor extent at the 2 weeks after birth. During these processes, there was no sign of inflammation or necrosis. In humans, apoptosis was found in tissue specimens obtained from 2 term neonates who died at 1 and 5 days after birth. These findings suggest that SMC contribute to the functional closure of the DA by active constriction, and soon after, they switch to proliferation and apoptosis, which may contribute to the anatomical closure of the DA.